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© A device for blow-moulding plastic containers, 
such as bottles, with a wall comprising several lay- 
ers, comprises a co-extrusion unit with a co-ex- 
trusion head (22) for the formation of a plastic tube 
consisting of several layers, at least one mould (31), 
means for cutting off an end section of said tube 
repeatedly and placing this end section as a parison 
in the mould, means (33) for blowing the parison in 
the mould to a container of the desired shape, and 
means for removal of the ready container from the 
mould. Each mould (31), the means (33) belonging 
to the mould for blowing up the parison in the mould 
to a container of the desired shape and the means 
belonging to the mould for removal of the ready 
container from the mould are combined to a sepa- 
rate moulding unit (24). Several of these moulding 
units (24) are mounted detachably on a turntable 
(23), the turntable being disposed in such a way that 
each moulding unit can move past the co-extrusion 
head (22) to pick up a parison. The co-extrusion unit 
is provided with means for blowing sterile air through 
the tube during moulding of the plastic. Means are 
present for blowing sterile air over the parison during 
cutting off and placing of the parison in the mould. 
The device is accommodated in an essentially 
closed room (41) which is provided with means (43- 
45) for introducing sterile air from above. 
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The present invention relates to a device ac- 
cording to the preamble of claim 1 and a method 
according to the preamble of claim 8. 

Systems for the manufacture of plastic bottles 
by blowing are known. In these systems plastic 
granules are fed to an extruder and converted in a 
controlled manner into a kneadable compound with 
a specific temperature. This compound is pressed 
through an extrusion head, thus forming a defor- 
mable plastic tube. An end section is cut off this 
tube repeatedly. This end section, in the form of a 
hollow cylinder, is placed as a parison in a closable 
mould, the inside wall of which is the shape of the 
bottle to be blown. The parison is blown up, so that 
its wall comes to rest against the inside wall of the 
mould and takes the shape thereof. The mould wall 
is then cooled, as a result of which the plastic 
resting against the mould wall hardens. Finally, the 
shaped bottle is removed from the mould. 

The blow-moulding of plastic bottles with a wall 
comprising several layers is also known. In this 
case a tube comprising several layers is formed by 
co-extrusion, from which tube the bottles are 
formed. 

The object of the present invention is to pro- 
vide a device and a method for the manufacture of 
plastic containers, such as bottles, by blowing, in 
which plastic containers with a wall comprising 
several layers can be manufactured in a continuous 
high-capacity process, while the containers are 
completely sterile on the inside. 

This object is achieved by a device which is 
characterised by the characterising part of claim 1 , 
and a method which is characterised by the fea- 
tures of claim 8. 

Expedient embodiments of the device and 
method according to the invention are laid down in 
the sub-claims. 

The invention will be explained in greater detail 
in the example of an embodiment which follows, 
with reference to a drawing, in which: 

Fig. 1 shows schematically a device for the 
blow-moulding of plastic containers with a wall 
comprising three layers; 

Fig. 2 shows a top view of the device according 
to the invention; 

Fig. 3 shows a side view of the device according 
to the invention, on a slightly enlarged scale; 
The device shown schematically in Fig. 1 com- 
prises a number of silos 1 to 4, two mixers 5, 6, 
two extruders 7, 8, an extrusion head 9, a blowing 
machine 10, a discharge device 11 and a crusher 
12. 

The material for the containers to be manufac- 
tured is stored in the silos 1 to 4. When containers 
(bottles) with a wall consisting of three layers, i.e. a 
white inside and outside layer with a black layer 
between them, are being manufactured, polyethyl- 



ene granules will be stored in, for example, silo 1 , 
titanium dioxide or white-coloured polyethylene 
granules in silo 2, carbon black or black-coloured 
polyethylene granules in silo 3, and crushed pro- 

5 duction waste in silo 4. 

Polyethylene granules from silo 1, which are 
generally translucent, are mixed in the mixer 5 with 
titanium dioxide or white-coloured polyethylene 
granules from silo 2, and the mixture is fed to the 

70 extruder 7. Crushed production waste from silo 4 is 
mixed in silo 6 with carbon black or black-coloured 
polyethylene granules from silo 3, following which 
the mixture is fed to the extruder 8. 

The granules are converted to a kneadable 

75 compound in the two extruders 7, 8. This kneada- 
ble compound is pressed through the co-extrusion 
head 9, in which a plastic tube with a wall consist- 
ing of three layers is formed, a white inside and 
outside layer with a black layer between them. 

20 In the blowing machine 10 disposed after the 
co-extrusion head 9 containers with walls compris- 
ing three layers are blown from the tube coming 
out of the co-extrusion head 9. The containers 
formed are discharged by the discharge device 1 1 , 

25 for example to a filling device. The containers 
formed are cooled by means of schematically in- 
dicated cooling devices 13 and 14. 

Production waste is fed from the blowing ma- 
chine 10 to the crusher 12, where it is processed to 

30 granules, which are then fed to the silo 4. 

The containers (bottles) thus formed are white 
on the inside and outside, and their walls are 
lightproof due to the presence of the black inter- 
mediate layer. The containers are particularly suit- 

35 able as a pack for milk products. The three layers 
together give the desired strength to the container 
and ensure the desired resistance to bacteria. 

It is also possible through co-extrusion and 
blowing to manufacture containers with a wall con- 

40 sisting of more than three layers, for example con- 
tainers with a plastic inside and outside layer and a 
gastight plastic intermediate layer, while another 
adhesive layer is present at both sides of the 
gastight intermediate layer, in order to bond the 

45 intermediate layer to the inside and outside layers. 
Such containers with a wall comprising five layers 
are used for, for example, the packaging of fruit 
juices. 

The device shown schematically in Fig. 1 is 

so known perse. 

Figs. 2 and 3 show the device according to the 
invention which forms part of the device shown in 
Fig. 1. The device according to the invention com- 
prises a co-extrusion unit 21 with a co-extrusion 

55 head 22, a turntable 23 which is essentially rotat- 
able about a vertical shaft, and on which a number 
of individual moulding units 24 are detachably 
mounted, a removal and inspection conveyor 25, 
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and a cooling conveyor 26. The turntable 23 is 
disposed in such a way that each moulding unit 24 
can move past the co-extrusion head 22. 

Each moulding unit 24 comprises two mould 
halves 31, which in the closed state enclose a 
mould cavity, the wall of which is the shape of the 
container to be formed, means 32 for moving the 
mould halves 31 apart and together and for holding 
them pressed against each other with force during 
the blowing of a container, a blowing head 33, 
valves (not shown) for regulating the air feed and 
discharge to and from the blowing head, and a 
removal arm (not shown) for removing a finished 
container from the mould and placing it on the 
removal and inspection conveyor 25. 

Briefly, the device works as follows. 

The open mould halves 31 of a moulding unit 
24 are placed around an end section of the tube 
coming out of co-extrusion head 22 and are then 
closed. In the process, the bottom side of this end 
section of the tube is cut off by the mould halves 
31 and simultaneously pinched shut, and the end 
section of the tube is cut off at the top side by a 
cutter moving past the co-extrusion head 22. A 
blow hole is thereby formed at the top side of the 
parison thus formed. The parison is thus the shape 
of a hollow cylinder which is closed at the bottom 
side and open at the top side. The turntable 23 
turns further, and the blowing head 33 of the 
moulding unit 24 is placed on the blow hole of the 
parison. Air is then blown through the blowing head 
33 into the parison, as a result of which the parison 
is blown up and pressed against the wall of the 
mould cavity of the mould. The mould is then 
cooled, so that the wall of the container formed 
hardens. After blowing and cooling of the container, 
the above-mentioned valves, which are connected 
to the air channel leading to the blowing head 33, 
ensure that the pressure in the container formed is 
released and a controlled vacuum is then created 
in the container. The blow hole is preferably her- 
metically sealed by pinching together the wall parts 
of the container surrounding the blow hole, prefer- 
ably when the not yet cooled wall parts are still in 
thermoplastic state, so that for sealing the blow 
hole additional heating is not necessary. Finally, 
the mould is opened again and the removal arm 
takes the ready container out of the mould and 
places it on the conveyor 25, as shown in Fig. 2 by 
arrow 34. 

The operations described above take place 
while the turntable 23 is turning continuously. 

Due to the fact that each moulding unit 24 is 
designed as a separate unit and is mounted de- 
tachably on the turntable 23, the device according 
to the invention is very flexible. Different containers 
can be blown by fitting different moulding units 24 
on the turntable 23. The moulding units 24 can be 



changed quickly. The pipes connected to the 
moulding units 24 must be connected to a central 
feed unit. 

The turntable 23 is designed in such a way that 
5 each moulding unit 24 can be fitted in any desired 
angular position on the turntable 23. The turntable 
23 is therefore preferably round. From the rotation 
of the turntable 23 it is possible to derive a signal 
which indicates the orientation of the turntable, and 

10 thus the position of each moulding unit 24. This 
signal can be used for controlling various functions, 
for example closing mould, blowing, unloading, ap- 
plying vacuum, opening mould, removing bottle. As 
a result of this provision, a desired number of 

75 moulding units 24, possibly for different types of 
bottles, can be placed on the turntable 23. 

Each moulding unit 24 can be placed slightly 
slanting on the turntable 23. This is important in the 
case of higher capacities, thus at higher speeds of 

20 the moulding unit 24 relative to the extrusion head 
22. When the mould closes, the bottom side of the 
tube coming out of the extrusion head 22 will be 
clamped first before the top side is clamped. Plac- 
ing each moulding unit and thus each mould slop- 

25 ing slightly backwards on the turntable 23, viewed 
in the direction of rotation of the turntable 23, 
means that the top side of the parison formed from 
the tube is also clamped centrally in the mould, but 
at a slightly later stage than the bottom side. In- 

30 stead of placing the moulding unit 24 slanting on 
the turntable 23, it is also possible to place the 
turntable 23 with the moulding units 24 on it as a 
whole slanting relative to the vertical, in such a way 
that at the place where the moulding units 24 pass 

35 the extrusion head 22 the moulds slope backward 
slightly, viewed in the direction of rotation of the 
turntable 23. This means that all moulding units 
can be placed in the desired slanting position in 
one go, as indicated in Fig. 3. In the embodiment 

40 shown in Fig. 3 the turntable 23 is mounted on an 
underframe 27 resting by means of rollers 28 on a 
base 29. 

Each moulding unit 24 is constructed and 
placed on the turntable 23 in such a way that the 

45 movement of the movable parts of each moulding 
unit takes place essentially in the radial direction of 
the turntable 23. The moulding units 24 can there- 
fore be made relatively narrow, so that as many 
moulding units 24 as possible can be placed on 

50 the periphery of the turntable 23. As can be seen 
in Fig. 3, one of the mould halves 31 is movable by 
the devices 32 in the radial direction of the turn- 
table 23. The blowing head 33 is fixed to an arm 
36 which can be swivelled in a vertical radial plane 

55 about a hinge point 35. 

In order to achieve a further capacity increase, 
the co-extrusion unit 21, and in particular the co- 
extrusion head 22, is movable in the vertical direc- 
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tion relative to the moulding units 24, in particular 
the moulds, in such a way that after cutting off of 
the parison from the tube coming out of the co- 
extrusion head 22 the co-extrusion unit 21 is 
moved up and then moved down again shortly after 
the passing of a mould, so that the co-extrusion 
unit 21 is at the original height again during the 
filling of the next mould with a parison. 

The reason for this vertical movability of the 
co-extrusion unit 21 is that the tube streams con- 
tinuously out of the co-extrusion head 22. If the 
parison is cut off, the bottom side of the tube can 
be carried along by the mould just filled. 

In order to make the co-extrusion unit 21 mov- 
able in the vertical direction, this unit 21 is fitted on 
a frame 37 which is movable in the vertical direc- 
tion (see Fig. 2). The frame 37 can be movable as 
a whole in the vertical direction, but it is also 
possible to make the frame pivot about a horizontal 
axis 38 which is situated at the side of the frame 
37 away from the turntable 23. The frame 37 can 
be moved in the vertical direction by any known 
device, such as a hydraulic cylinder and the like. 

With the device described above it is possible 
to make containers with a wall comprising several 
layers continuously at high capacity. 

A number of measures are taken in order to 
make containers which are completely sterile, also 
on the inside. 

The containers are made of a plastic which has 
such a processing temperature that during the for- 
mation of the plastic tube all bacteria present in the 
plastic are destroyed. In particular, the plastic used 
is polyethylene (HDPE) which has a processing 
temperature of 200 to 220* C. 

During the formation of the plastic tube sterile 
air is blown through the tube. The co-extrusion unit 
21 , and in particular the co-extrusion head 22, is to 
this end provided with means for blowing in sterile 
air. 

During cutting off and placing of the parison in 
a mould sterile air is blown over the parison at a 
rate of, for example, 0.4 - 0.5 m/sec. Suitable 
means are present for this. The parison is blown up 
in the mould with particularly sterile air. 

The sterile air is obtained by conveying air 
through a number of filters, first through a number 
of dust filters placed in series, which range from 
coarse to fine, and by means of which coarse dust 
particles are removed from the air first, and a 
bacteria filter by means of which any bacteria still 
present are removed from the air. 

Before the start of production the device - and 
in particular the channels and filters through which 
the sterile air is fed in - is pre-sterilised, preferably 
using an atomized disinfectant, in particular hy- 
drogen peroxide. 

The whole device is accommodated in an es- 



sentially closed room 41 . Fans 42 which blow ster- 
ile air into the room 41 are fitted at the top side of 
room 41. This air comes from a pre-sterilisation 
system and an air filtering unit, which is indicated 

5 by reference number 43 in Fig. 2. Before the air 
goes into the fans 41, it passes through the filters 
44. The air blown out by the fan 42 is also con- 
veyed through a filter 45 fitted in the top of the 
room 41, as a result of which in the end sterile air 

w reaches the room 41. It is also ensured that the 
incoming stream of air is essentially laminar. 

In order to keep the containers sterile on the 
inside after blowing, the blow hole can be hermeti- 
cally sealed after blowing and cooling of the con- 

T5 tainer by pinching together the wall parts surround- 
ing the blow hole. 

With the above-mentioned method and device 
a hermetically sealed lightproof container which is 
completely sterile - also on the inside - can be 

20 obtained, which container can be mass-produced 
continuously and is ready to be used in an aseptic 
filling machine. 

Claims 

25 

1. Device for blow-moulding plastic containers, 
such as bottles, with a wall comprising several 
layers, comprising a co-extrusion unit (21) with 
a co-extrusion head (22) for the formation of a 

30 plastic tube consisting of several layers, at 

least one mould (31), means for cutting off an 
end section of said tube repeatedly and plac- 
ing this end section as a parison in the mould, 
means (33) for blowing the parison in the 

35 mould to a container of the desired shape, and 

means for removal of the ready container from 
the mould, characterised in that each mould 
(31), the means (33) belonging to the mould 
for blowing up the parison in the mould to a 

40 container of the desired shape and the means 

belonging to the mould for removal of the 
ready container from the mould are combined 
to a separate moulding unit (24), and in that 
several of these moulding units (24) are moun- 

45 ted detachably on a turntable (23), the turn- 

table being disposed in such a way that each 
moulding unit can move past the co-extrusion 
head (22) to pick up a parison. 

50 2r Device according to claim 1, characterised in 
that the turntable (23) is designed in such a 
way that each moulding unit (24) can be moun- 
ted in any desired angular position on the 
turntable. 

55 

3. Device according to claim 1 or 2, charac- 
terised In that the turntable (23) is disposed 
horizontally, and in that each moulding unit 
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(24) is placed on the turntable in such a way 
that each mould (31) slopes slightly backward, 
viewed in the direction of rotation of the turn- 
table, or that the turntable (23) with the mould- 
ing units (24) fitted on it is disposed as a 5 
whole slanting, in such a way that at the place 
where the moulding units pass the extrusion 
head (22) the moulds slope backward slightly, 
viewed in the, direction of rotation of the turn- 
table. 10 

4. Device according to any of claims 1 - 3, 
characterised in that each moulding unit (24) 
is constructed and placed on the turntable (23) 

in such a way that the movement of the mov- 75 
able parts (32, 36) of each moulding unit takes 
place essentially in the radial direction of the 
turntable. 

5. Device according to any of claims 1-4, 20 
characterised in that the co-extrusion unit 

(21 ) is movable in the vertical direction relative 
to the moulds (31), preferably by being moun- 
ted on a frame (37) which is movable in the 
vertical direction, the frame preferably being 25 
pivotable about a horizontal axis (38) which is 
situated at the side of the frame. (37) away 
from the moulds (31). 



a plastic which has such a processing tem- 
perature that during the formation of the plastic 
tube all bacteria present on or in the plastic 
are destroyed, during the formation of the tube 
sterile air is blown through the tube, during the 
cutting off and placing in the mould of the 
parison sterile air is blown over the parison, 
and the parison is blown up with sterile air. 

9. Method according to claim 8, characterised 
in that the means through which sterile air is 
supplied - are pre-sterilised before use, prefer- 
ably with an atomized disinfectant, preferably 
hydrogen peroxide. 

10. Method according to claim 8, characterised 
In that the container formed is hermetically 
sealed after blowing, preferably when the wall 
parts of the container surrounding the blow 
hole are still in thermoplastic state. 



6. Device according to any of claims 1-5, 30 
characterised in that the co-extrusion unit 

(21) is provided with means for blowing sterile 
air through the tube during moulding of the 
plastic, and in that means are present for blow- 
ing sterile air over the parison during cutting 35 
off and placing of the parison in the mould, 
and that preferably the device is also provided 
with means for supplying sterile air, comprising 
a number of dust filters placed in series and 
ranging from coarse to fine, and a bacteria 40 
filter through which air for the sterilising can be 
conveyed. 

7. Device according to any of claims 1 - 6, 
characterised In that the device is accom- 45 
modated in an essentially closed room (41) 
which is provided with means (43-45) for in- 
troducing sterile air from above. 

8. Method for the blow-moulding of plastic con- 50 - 
tainers, such as bottles, with a wall comprising 
several layers, in which a plastic tube consist- 
ing of several layers is formed by co-extrusion, 

an end section of said tube is cut off repeat- 
edly and placed as a parison in a mould, and 55 
the parison is blown up in the mould to a 
container of the desired shape, characterised 
in that the material used for the containers is 



5 
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